SUMMARY The public health movement has been concerned with the relation between housing and health for well over a century. Nevertheless the Black Report still identified housing as one of the major causes of ill-health and suggested, on one indicator at least, that council housing is the least healthy form of tenure. An exploratory study concerning housing and health in a north eastern local authority area is described. It was found that smoking, work experience, and age were the most important determinants of self assessed respiratory conditions. When the background factors were held constant people in areas of 'bad' housing were found to report more respiratory symptoms than those in 'good' housing areas. Respiratory conditions were affected by the age of housing, and flats were found to be worse than houses. High rise flats were worse than low or medium rise flats.
The public health movement has shown a traditional concern with the relation between the health of the population and the housing in which they live. In his historical analysis of health in 19th century Britain, Wohl1 comments:
"As the century progressed it became increasingly apparent that the growing structure of public health rested on domestic foundations and that the nation could not be healthy unless it housed its masses in healthy housing."
This concern with the effect of housing on health progressed into the 20th century. Before the second world war a plethora of research demonstrated a causal connection between the dwellings in which people live and their state of health. In particular, tuberculosis was shown to be closely connected with over crowding and lack of basic amenities.2 At the time the housing market was dominated by the privately rented sector: in 1914 900/, of dwellings were rented from private landlords. Since then there has been a marked growth of public intervention in the housing market which, together with a large increase in owner occupation, reduced the privately rented sector to 12%/o of dwellings by 1982.3
The development of public sector housing led to substantial improvement in the housing conditions enjoyed by most of the population. The 1981 census recorded the smallest ever proportion of households lacking all the basic amenities, and similarly low levels of overcrowding. This development has made a significant impact on the health of the population.
Consequently sociological interest in the relation between bad housing and ill health has declined. The Black Report on "Inequalities in Health" demonstrated the absence of recent research. It did, however, examine the relation between tenure and mortality rates and concluded that:
"People who live in houses which they own have lower rates of mortality than those who rent their homes from private landlords, who in turn have lower rates than those who are tenants of local authorities."4 More recently, Morgan and Chinn5 have shown that children who live in neighbourhoods classified as "urban local authority housing" are more likely than others to experience respiratory illness.
Given that the public sector has provided vastly improved housing for a large proportion of the population, it is surprising to find that, on some indicators, people who live in council housing are less healthy than those in alternative forms of tenure. This may be accounted for by the existence in the public sector stock of housing forms with almost no parallel in the private sector. Public sector housing is more heterogeneous in form than other forms of tenure. It includes dwelling types seldom found elsewhere-non-traditional, or system built, medium and high rise flats-as well as the semi detached and terrace houses and low rise flats which are essentially identical with the stock provided by market mechanism for owner occupation.6 15
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The health effects of housing form have been illustrated by Fanning.7 He compared houses and four-storey flats with equivalent social mixes and found that rates of general practitioner consultation were higher for flat dwellers of all age groups. Respiratory problems were the major reason for high consultancy rates among those who lived in flats.
The relation between housing and health is fairly complex. Ill health is associated with many factors, such as genetic pre disposition, age, sex, occupation, income, and consumption habits, some of which may co-vary with housing conditions. People who live in the poorest houses also tend to take up the least healthy employment, live in the worst environments, and consume the poorest diets. Responses to the symptom questions were used to construct cumulative indices of respiratory conditions. A score of one was assigned to each positive response. All items were then added together, divided by six, and multiplied by ten. This results in a scale ranging from 0 to 10 with high scores associated with high degrees of respiratory disorder. P McCarthy, D Byrne, S Harrisson, and J Keithley Thus the severity of respiratory problems is assumed to be a factor of the number of symptoms present.
The reliability of the derived scale was estimated using Cronbach's Alpha, a measure of internal consistency.8 The coefficient was 0-792.
Assessing the validity of a scale is a more complex problem than measuring reliability. One way of tackling the problem is to relate scales to other measures which measure incidence of respiratory problems. This relates to construct validity which:
"focuses on the assessment of whether a particular measure relates to other measures consistent with theoretically derived hypotheses concerning the concepts (or constructs) that are measured."9
We need to know whether the scale of respiratory conditions is positively associated with other means of detecting the presence of respiratory disorders. Respondents were asked whether they suffered from long standing illness or had been ill during the previous two weeks and, if so, the nature of the illness. If the respiratory conditions scale is valid, there should be an association between scale scores and the propensity to report respiratory conditions as types of illness. Point bi-serial correlations10 were 0-41 for respiratory conditions relating to long standing illness and 0 25 for those relating to illness during the last two weeks. In addition, respondents were asked whether they had ever suffered from bronchitis, pneumonia, or pleurisy. Point bi-serial correlations were 0 47, 0-27, and 0-29 respectively. These correlations are not large, but all are in the correct direction and significant beyond the 0-0001 level, which suggests that the scale has some validity.
Analysis
Analysis of variance was conducted with five independent variables.
These were: Housing area-classified into "good" and "bad" housing areas. Bad areas are those estates which have been defined by the local authority as "difficult-to-let". Dwelling type-houses, low to medium rise flats, high rise flats (above 8 storeys).
Smoking-smoker, ex-smoker, passive smoker, non-smoker (ie, no member of the household smokes). Worked in unhealthy environmentrespondents were asked whether they had ever worked in an environment which they considered to be bad for health. Responses were either "yes" or "no". Household class-several studies have suggested a relation between social class and health. This analysis was extended to include five independent variables: housing area, housing type, household class, smoking, and whether worked in an unhealthy environment. In addition, age was included as a co-variate. Analysis of co-variance reveals significant association relating to the co-variate and the combined main effects. First order interaction is non-significant (p = 0-13). Higher order interaction effects cannot be calculated due to the presence of empty cells. Table 2 gives the results of tests of significance for the five-way model for fitted constants for the main effects. These indicate significant effects for smoking, housing area, and having worked in an unhealthy environment. When the other independent variables and the co-variate are taken into consideration household class and housing type do not have a significant effect on respiratory conditions.
Multiple classification analysis, shown in table 3, breaks down effects into individual components. This shows that the model explains 20-8% of the variance in respiratory conditions. Smoking is the most important effect. The worst respiratory conditions are experienced by those who currently smoke; next Respiratory conditions are more acute among residents in "bad" housing areas than among their counterparts in "good" housing. Industrial environments tend to have a high prevalence of chest disorders.14 17 This especially affects those whose employment is located in unhealthy environments.16 18 A simple nominal variable obtained by asking respondents whether they had worked in an environment which they thought was bad for their health, accounts for a significant amount of the variance in respiratory conditions.
The main purpose of the survey was to examine a hypothesis that poor health is related to poor housing. When age, household class, smoking, work experience, and housing type are held constant, people who live in areas in which poor housing predominates admit to more respiratory symptoms than those who live in "good" areas. Respiratory problems are associated with flats rather than houses, and with older accommodation. Although houses are the most healthy form of dwelling, this does not apply to between war housing estates where there is a high rate of respiratory symptoms.
The highest mean scores on the respiratory condition scale are found on those estates that are classified as "difficult-to-let". These are all different in terms of housing type. The residents on these estates tend to identify their chest conditions with their housing circumstances. Forty-three per cent of respondents in "bad" areas with at least one symptom associated their chest condition with their housing situation. In "good" areas, 10°/O made this response.
The causes of poor health are many and include genetic factors, consumption habits, employment, class, poverty, and poor housing. These results support a multi-cause hypothesis although they indicate that the major causes of respiratory conditions are smoking and employment history. When these are taken into consideration, there still appears to be a relation between poor housing and the presence of respiratory symptoms. The actual housing conditions responsible for this effect, however, are not clear.
The relation between housing and health is extremely complex. Those in better housing may be suffering health consequences of living for some time in very much worse conditions. Local authority housing policies tend to give priority for transfers to the ill who are living in bad housing. Thus the tendency is for the ill to move from bad to good housing rather than in the opposite direction. This means that analysis by current housing may understate the effects of poor housing. Further research is required to explore the way in which housing, health employment, and patterns of consumption interact over time.
